(1) (2) (3) (4) (5) (6) (7) (8) Every hydrogen atom has one proton in its nucleus; every atom of helium has two, etc. The number of neutrons in each nucleus doesn't change the element, but for most atoms it's close to the number of protons.
There are 90 naturally occurring elements on the Earth, from hydrogen with one proton to uranium with 92 (2 of the elements between these don't exist on Earth).
Because positively charged protons attract negatively charged electrons as a result of the EM Force, electrons cluster around nuclei. When the number of electrons is equal to the number of protons, we call it an atom and it is electrically neutral. Thus a hydrogen atom has one electron, a helium atom has two, etc.
An atom's number of electrons affects how it bonds with other atoms to make molecules and solids. Thus each element has its own set of reaction behaviors. For instance, you know that an atom of oxygen bonds to two hydrogen atoms to form a molecule of water. But an atom of nitrogen, with one fewer electrons than oxygen, bonds to three hydrogen atoms to form a molecule of ammonia, a substance that is very different from water. An atom of carbon, with one fewer electrons than nitrogen, bonds to four hydrogen atoms to form a molecule of methane, which is different still. We see the element's name, atomic number, its symbol, and its molar mass. This is the mass in grams of one mole of titanium atoms. What is a mole of atoms? It's 6.022 × 10 23 atoms. This is a large number, but think of it this way: a dozen atoms is twelve of them, and a mole of atoms is 6.022 × 10 23 of them. It's just another name (like dozen) that describes a large number of objects. It's so big because atoms, being so small, exist in very large numbers when you have several grams of them.
So, one mole of titanium atoms has a mass of 47.867 grams.
Look at the molar mass of hydrogen. It's 1.00794 grams, almost exactly one gram. Now look at the molar mass of oxygen. It's 15.9994 grams, almost exactly 16 grams. The number of nuclear particles in most hydrogen atoms is one, and the number of nuclear particles in most oxygen atoms is 16. The molar mass of an element is close to the number of particles in its nucleus. We'll see in class why this is the case.
